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Under the restriction of irrotational flow the macroscopic fluiddynamical (FD) theory of giant resonances based on the generalized scaling approach can be used to calculate excitations in the continuum'). It is essential to employ a selfconsistent description of the ground-state ensuring the correct asymptotic properties of the single particle wave functions for large radii r. The irrotational (IFD) fluid-dynamical equation of motion then shows an excitation spectrum with the correct onset of the continuum at the particle emission threshold ktd=IEJ(Ferrni energy), just as in the selfconsistent RPA. For the comparison of RPA and IFD results the same simple density-dependent force has been used, corresponding to the energy functional -containing six parameters to , t3 , xo , x3 , d , a+ (a-=o). This is simple enough for performing RPA calculations within reasonable computer time; although the Coulomb, spin-orbit and effective mass contributions to E[rI9J have been neglected reasonable groundstate distributions can be obtained.
The (2) shows that this model takes properly into account centrifugal barriers for the "escapingn particle, as well as energy conservation which allows only occupied states j with E; t 6~ > o to participate in the escaping mechanism.
Furthermore the energy-and cubic energy-weighted sum rules m, and m3 are identical in the RPA and HF-IFD models. Streng4h functions, velocity fields and transition densities obtained from RPA and IFD are systematically compared. It is demonstrated that the simple irrotational fluid-dynamical model yields satisfactory results in cases where the single-particle structure plays no important role and the fragmentation of the strength is not significant. As an example we show in figs. 1 and 2 the isovector monopole and quadrupole strength distributions (excitation operators ~r : Y , ,~3 t i ) and $ T : Y2,(~t)r,(;)
, respectively) in two systems with mass numbers A=212 and A=80.
The simple IFD is certainly very limited, because, by construction, this model rules out excitations with transverse flow. In this connection we have studied the significance of transverse components of the scaling field within the framework of the "rotational" fluiddynamical model (RFD) which has been used previously for the description of bound states3). For this purpose we have calculated static polarizabilities (inverse energy-weighted sum rule m-,) resulting F i g . 1. I s o v e c t o r monopole s t r e n g t h i n a A = 2 1 2 model system F i g . 2. I s o v e c t o r quadrupole s t r e n g t h i n a A=80 model system from t h e HF-IFD, HF-RFD and RPA d e s c r i p t i o n s . I t h a s been shown from t h i s s t u d y t h a t t h e HF-RFD model f i n d s t h e same " c o r r e c t n i r r o t a t i o n a l i s o s c a l a r quadrupole s t a t e as t h e IFD i n model systems having no c o l -l e c t i v e low-lying quadrupole s t a t e s . I n systems where such s t a t e s a r e p r e s e n t , t h e RFD model t r i e s t o simulate t h e s t r o n g l y enhanced quadrupole p o l a r i z a b i l i t y by making t h e b e s t use of t h e t r a n s v e r s e component. This i s , however, f a r from being s u f f i c i e n t , demonstrating t h e l i m i t a t i o n of t h e g e n e r a l i z e d s c a l i n g approach. I n c o n t r a s t t o t h i s t h e t r a n s v e r s e component has been found t o p l a y a r e a l l y s i g n if i c a n t r o l e i n t h e i s o v e c t o r d i p o l e p o l a r i z a b i l i t y : It now s e r v e s t o b r i n g m-l(RPD) i n e x c e l l e n t agreement with m-l(RP~) f o r a l l examined model systems with mass numbers ranging from 16 t o 00 .
